WASTE FORMS TECHNICAL BACKGROUND DOCUMENT

in support of the
Hazardous Waste Identification Rule

Office of Solid Waste
U.S. Environmental Protection Agency
October, 1999



EXECUTIVE SUMMARY

Due to the broad reach of the “derived-from” and “mixture” rules, many residuals
generated from effective treatment that may be of low or minimal risk remain subject to the
hazardous waste regulations under the Resource Conservation and Recovery Act (RCRA). There
are avenues for revising this designation (e.g., delisting), however the process is time-consuming
and expensive. In response to this issue, the Hazardous Waste Identification Division (HWID) of
EPA's Office of Solid Waste is developing revisions to the existing regulations defining hazardous
waste. One objective of these revisions is the discussion of risk-based exemption levels where
wastes would no longer be regulated as hazardous waste. Under the Hazardous Waste
Identification Rule (HWIR), wastes that contain toxic constituents below these levels could be
disposed in ways currently used for non-hazardous waste.

As an adjunct to the HWIR approach, the Agency is exploring a Waste Forms initiative
that evaluates a waste’s physical form in conjunction with common or expected management
practices. The combination of these factors may provide a cost-effective method for identifying
those wastes and management practices that are candidates for becoming exempt from RCRA
without the need for the sampling, analysis, and reporting required under HWIR.

The Waste Forms Approach consists of the following steps:

. Develop baseline BRS data set,

. Develop screening criteria,

. Develop definitions for consistent application or criteria, and
. Conduct Screening.

Using the 1995 Biennial Reporting System data as a baseline for the hazardous waste
universe, the Agency applied this methodology to identify 64 Form Code/System Type Code
combinations as preliminary Waste Forms candidates. Of these 64 combinations, the Agency
analyzed the available constituent data from the National Hazardous Waste Constituent Survey
and the historic HWIR exemption levels for specific management units to identify those wastes
that appear well-suited for the Waste Forms Approach. The following nine wastes were identified
for more detailed consideration:

. Ash, Slag, or Other Residue from the Incineration of Wastes, Managed by
Stabilization/Chemical Fixation Using Cementitious and/or Pozzolanic Materials
(B303/M111)

. Other “Dry” Ash, Slag, or Thermal Residue, Managed by Stabilization/Chemical Fixation
Using Cementitious and/or Pozzolanic Materials (B304/M111)

. “Dry” Lime or Metal Hydroxide Solids Chemically “Fixed”, Managed by
Stabilization/Chemical Fixation Using Cementitious and/or Pozzolanic Materials
(B305/M111)



“Dry” Lime or Metal Hydroxide Solids Not “Fixed”, Managed by Stabilization/Chemical
Fixation Using Cementitious and/or Pozzolanic Materials (B306/M111)

Air Pollution Control Device Sludge (e.g., Fly Ash, Wet Scrubber Sludge), Managed by
Stabilization/Chemical Fixation Using Cementitious and/or Pozzolanic Materials
(B511/M111)

Untreated Plating Sludge without Cyanides, Managed by Stabilization/Chemical Fixation
Using Cementitious and/or Pozzolanic Materials (B505/M111)

Other Wastewater Treatment Sludge, Managed by Stabilization/Chemical Fixation Using
Cementitious and/or Pozzolanic Materials (B504/M111)

“Dry” Lime or Metal Hydroxide Solids Chemically “Fixed”, Managed by Chemical
Precipitation (B305/MQ77)

“Dry” Lime or Metal Hydroxide Solids Chemically “Fixed”, Managed in Landfills
(B305/M132)

Of the remaining wastes, 23 wastes from the organic liquids and solids and sludges groups

were determined not to be low risk and were not pursued; three wastes were not considered for
other reasons; additional study and evaluation is required for the remaining 29 wastes. Therefore,
monolithic cement or pozzolanic-stabilized wastes were selected as the initial basis for developing
regulatory options under the Waste Forms Approach.

The Agency considered the following factors as part of the regulatory options

development process:

Which hazardous wastes are managed using this treatment,
How the waste is generated,

How the waste is managed and disposed, and

Exposure pathways mitigated by waste form.

These evaluations resulted in the identification of several issues. Specifically these issues
included:

How should cement-stabilized wastes be defined?
Should specific reagents be required or disclosed?

Will tests for minimum physical properties be required?
Are only specific wastes allowed?

Will target constituents be identified?

Will TCLP be required?

Will disposal in landfills be required?



. If the wastes meets the requirements for Waste Forms Exemption, what assurance does
the Agency have that the cement-stabilized wastes will not be used for construction

applications?

EPA had neither the time nor the resources under the current effort to explore these many
considerations associated with a waste form specific exemption. Most fundamentally, the Agency
in conjunction with the broader technical community seeks to establish reasonable assumptions
regarding potential releases from stabilized waste forms. Such current and future inquiries would
also focus on the long term efficacy of reducing the mobility of hazardous constituents from these

forms.
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1.0 INTRODUCTION

The Hazardous Waste Identification Division (HWID) of EPA's Office of Solid Waste is
developing revisions to the existing regulations defining hazardous waste. One objective of these
revisions, known as the Hazardous Waste Identification Rule (HWIR), is to develop the
framework for risk-based exemption levels where wastes, whose hazardous constituents are in
concentrations below these exemption levels, would no longer be regulated as hazardous waste
under Subtitle C of the Resource Conservation and Recovery Act (RCRA). Wastes that contain
toxic constituents below these levels could be disposed in ways currently used for non-hazardous
waste. EPA is also exploring conditions under which waste would still be able to become exempt
from the Subtitle C “system” but the disposal of such waste might be limited to certain types of
wastes and/or disposed at certain types of facilities meeting certain conditions -- a regulatory
scheme known as contingent management. Such contingent management could be implemented
through a federal model adopted by States or through federal reliance on State-developed
contingent management programs.

Analytically, the Agency has chosen to identify certain low risk wastes as those wastes
whose hazardous constituents are at concentrations below these risk-based exemption levels.
Based on the analyses that have been conducted to date, the Agency believes that it is more cost
effective to set levels for a group of toxic constituents rather than on an industry-by-industry
basis. The Agency recognizes, however, that two wastes that contain the same toxic constituents
are not necessarily the same wastes and that these wastes might possess different characteristics
regarding the wastes’ integrity, the wastes’ ability to be disposed with other types of waste, and
the ability of these constituents to migrate from the wastes. Furthermore, the compatibility of the
waste with particular waste management units with consideration of the geological and other
environmental conditions existing at those waste management unit could affect the migration of
toxic constituents and thereby the protectiveness of disposing such waste in particular waste
management units.

The purpose of this technical background document is to discuss EPA’s efforts to develop
viable strategies for structuring exemption mechanisms for specific low-risk hazardous wastes that
merit regulatory relief -- by nature of their composition and common management practices --
beyond relief that would be provided through the nationally-based HWIR rulemaking based on
exemption levels for individual constituents. EPA refers to this effort as its Waste Forms
initiative; however, waste management is an integral part of the development of such exemption
mechanisms.

This document presents the methodologies followed to support EPA’s research efforts,
identifies criteria evaluated in identifying candidate hazardous waste types for consideration, and
discusses risk management conditions specific to waste management units that are likely to
receive wastes becoming exempt from Subtitle C. This document has been prepared to assist
EPA in laying the groundwork for exemptions based on conditions such as waste forms and waste
management. This document also has been prepared to assist the HWIR Team in reaching
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agreement regarding the reasonableness of conducting additional work on the Waste Forms
initiative, and how such work should proceed.

This background document includes the following main sections:

. Regulatory Background (Chapter 2) -- Provides background and explains the
regulatory climate and issues that have led EPA to pursue the Waste Forms
Approach under HWIR;

. Waste Forms -- An Alternative Approach (Chapter 3) -- Describes the Agency’s
rationale for pursuing the Waste Forms Approach and explains how the Waste
Forms Approach might function;

. Profile of the Hazardous Waste Universe (Chapter 4) -- Uses data from the 1995
Biennial Report to describe the overall composition of the universe of hazardous
wastes, including distinctions between waste generation and management, and
trends associated with both;

. Identification of Candidate Wastes (Chapter 5) -- Describes the methodology used
to identify waste form/management practice combinations that are candidates for
exemption under the Waste Forms Approach, and identifies and describes those
waste form/management practice combinations; and

. Unit-Specific Risk Management (Chapter 6) -- Reviews the primary waste
management units associated with the Waste Forms Approach (i.e., landfills,
monofills, surface impoundments, land application units, waste piles, and tanks)
and describes the potential exposure pathways associated with each, the fate and
transport mechanisms, design criteria, and associated requirements.
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2.0 REGULATORY BACKGROUND

2.1 How Are Hazardous Wastes Classified under RCRA?

Hazardous wastes are regulated under the Solid Waste Disposal Act (SWDA), as
amended by the Hazardous and Solid Waste Amendments of 1984 (HSWA). These statutes are
commonly referred to as the Resource Conservation and Recovery Act (RCRA), and are codified
at Volume 42 of the United States Code (U.S.C), Sections 6901 to 6992k. RCRA Section
3001(a) requires EPA to promulgate criteria for identifying characteristics of hazardous wastes
and for listing hazardous wastes. These regulations are codified at volume 40 of the Code of
Federal Regulations (CFR) Section 261.11 (40 CFR 261.11), and describe the criteria for
identifying wastes that exhibit hazardous waste characteristics and for listing wastes as hazardous.
There are two types of hazardous wastes: “characteristic” and “listed” hazardous wastes. Once
classified as hazardous, wastes must be managed in accordance with the RCRA regulations.

Hazardous wastes may be classified as “characteristic” wastes if they have any of the
properties described at 40 CFR 261.20. These properties are described as ignitability, corrosivity,
reactivity, and toxicity. There are three definitions based on physical characteristics, and 40
definitions based on specific toxic chemical characteristics, and EPA assigns separate “D” codes
to these wastes.

. Ignitable wastes are designated D001 and are assigned to wastes that burn easily.

. Corrosive wastes are designated D002 and are assigned to wastes with acidic or
caustic wastes that demonstrate corrosive properties.

. Reactive wastes are designated D003 and are assigned to wastes that can explode
or have reactions that create hazardous conditions.

. The remaining codes (D004 through D043) correspond with specific levels of

toxic chemicals. If a waste contains any one of these chemicals that can leach out
at or above the specified level, it is a characteristic waste for that constituent.

For example, wastes that exhibit the characteristic of reactivity are classified as D003 wastes;
wastes that exhibit the characteristic of toxicity based on chromium are classified as D007 wastes.
Characteristic wastes (or D wastes) are not eligible for exemption under HWIR, until they are de-
characterized:

. Hazardous wastes that are ignitable (D001), corrosive (D002), or reactive (D003)
are considered hazardous until they no longer exhibit the characteristic for which
they were listed. These wastes can be treated to remove the characteristic.

. The risks associated with these wastes are not based solely on the presence of
toxic constituents; the risks are associated with certain properties of the waste.
(Physical properties for D001 through D003, and leaching properties for D004
through D043.)

2-1



. Wastes that exhibit the characteristic of toxicity (D004-D043) are considered
hazardous because they contain leachable concentrations of specific chemicals
above regulatory thresholds indicated in Table 1 of 40 CFR Section 261.24.

. Because, by definition, characteristically toxic wastes contain significant
concentrations of toxic constituents, these wastes will not be expected to satisfy
the HWIR exemption criteria (i.e., exemption levels). But they can be treated to
make them less leachable.

Solid wastes also may be “listed” as hazardous if they contain any of the hazardous
constituents identified in Appendix VIII of 40 CFR Part 261. The Agency considers eleven
factors enumerated in 40 CFR Section 261.11(a)(3) to determine whether a waste is capable of
posing a hazard to human health or the environment when improperly managed. In general,
wastes meeting the specific descriptions are regulated as hazardous regardless of the
concentrations and mobilities of the hazardous constituents contained in the waste. Listed
hazardous wastes may fall under one of three categories:

. Non-specific waste sources (40 CFR Section 261.31). These are generic wastes
commonly produced by manufacturing and industrial processes. Examples of
hazardous wastes identified in this list include spent solvents from degreasing and
wastewater treatment sludges from electroplating operations. EPA designates
these wastes with “F” codes.

. Specific source waste (40 CFR Section 261.32). This list identifies wastes from
specific industries and processes such as wood preserving, petroleum refining, and
organic chemical manufacturing. These wastes typically include still bottoms,
sludges, spent catalysts, and residues. EPA designates these wastes with “K”
codes.

. Commercial chemical products (40 CFR Sections 261.33(e) and (f)). These lists
identify specific commercial chemicals that are discarded, off-specification,
container residues, or spills as listed hazardous wastes. These lists include
chemicals such as chloroform, creosote, sulfuric acid, and pesticides such as DDT
and kepone. EPA designates these wastes with “P” or “U” codes.

In addition to listing wastes as hazardous upon their generation, EPA also regulates
residues that facilities generate during the treatment of hazardous wastes. Known as the “derived-
from” rule, 40 CFR Section 261.3(c)(2)(i) indicates that

“... any solid waste generated from the treatment, storage, or disposal of a hazardous
waste, including any sludge, spill residue, ash, emission control dust, or leachate (but not
including precipitation run-off) is a hazardous waste ....”



Thus, if a facility chooses to incinerate a benzene-laden waste classified as an FO05 waste, the ash
generated during the incineration process also carries the FOO5 classification and must be
managed in accordance with EPA’s hazardous waste regulations. The derived-from rule also
applies to characteristic wastes; however, if the waste no longer exhibits the characteristic, it is no
longer hazardous.

There is one final manner in which a waste may be classified as hazardous under RCRA.
40 CFR 261.3(a)(2)(iv), referred to as the “mixture” rule, defines any mixture of solid waste and
hazardous waste (as listed in 40 CFR Part 261, Subpart D) as a hazardous waste unless the waste
is otherwise excluded from hazardous waste regulation. Thus, if a facility combines sludges from
a tank containing wastewater treatment sludges from wood preserving (K001) with cleanout
sludges from a storage tank, the combined volume of sludge is considered to be a KO01
hazardous waste, and must be managed as such.

Without these rules, the Agency was concerned that a hazardous waste treater (or
generator) would provide minimal or ineffective treatment of the hazardous waste in order to
avoid or remove the hazardous designation. For example, without the mixture rule, the K001
waste may be mixed with a nonhazardous tank sludge and the facility could claim that the
combined waste does not meet the definition of KOO1. The mixture rule effectively prevents this
practice.

2.2 How Have the “Mixture” and “Derived-from” Rules Affected Industry?

In response to the proposed HWIR rule several commenters provided anecdotal
information on how the mixture and derived-from rules are creating problems. The following
examples illustrate these cases:

. The mixture and derived-from rules has caused one facility to evaluate the
segregation of hazardous and nonhazardous wastewaters from a large centralized
wastewater treatment system. This segregation would require the construction of
a second treatment facility and significant repiping, resulting in millions of dollars
with no net change in the quality of treated wastewater discharged.

. One facility that generates several hazardous waste streams is seeking solutions for
recycling these streams to usable materials. However the mixture and derived-
from rules frequently render promising technologies economically impractical due
to the high cost of RCRA management of treated materials.

. A facility developed a process that could remove sulfates and chlorides from K069
emission control dust to reduce the emission of sulfur dioxide when the dust is
remelted. The derived from rule would apply to the generation of any residuals
resulting from this treatment, subjecting chloride and sulfate materials to RCRA
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regulation. Thus the facility is generating two new wastes that they must manage
as hazardous while reducing sulfur dioxide emissions.

. Treated wastes typically do not resemble the original waste. For example, ash
from the incineration of organic hazardous wastes generally exist in different
physical form than the incinerated residual.

In general, these examples illustrate that residuals from effective treatment are subject to the
stringent and costly RCRA management requirements for hazardous wastes. Although there is a
means for “delisting” these derived-from materials, the process is costly and time-consuming.

2.3 How Have the “Mixture” and “Derived-from” Rules Influenced the Development of
HWIR?

EPA initially proposed its regulations for hazardous wastes in December 1978. In 1980,
EPA finalized much of the proposed regulations; however, for various reasons, EPA was unable
to finalize all of the proposed hazardous waste characteristics. In finalizing the Part 261
regulations, EPA included provisions to also regulate mixtures of hazardous wastes and residues
generated during the treatment of hazardous wastes. EPA developed the “mixture” and “derived-
from” rules based on Agency concerns that industry might attempt to evade regulation. In
promulgating Part 261 regulations that included the “mixture” and “derived-from” rules, however,
EPA did not provide industry with an opportunity to comment on these rules.

Industry sued EPA on this matter, and settlement negotiations were held. EPA amended
its hazardous waste regulations. In 1991, the DC Circuit Court subsequently issued an opinion
that vacated (i.e., voided) the “mixture” and “derived-from” rules, noting that EPA had violated
the requirements for notice-and-comment. The Agency subsequently promulgated an emergency
rule reinstating the “mixture” and “derived-from” as interim final rules. Under these interim final
rules, industry remained obligated to manage wastes classified under the “mixture” and “derived-
from” rules as hazardous.

In March of 1992, EPA promulgated a rule, which, at the request of OMB, included a
one-year “sunset” provision. This sunset provision provided that the “mixture” and “derived-
from” rules would remain in effect only until April 1993. In May of 1992, EPA published a
proposed rule that identified options for revising the “mixture” and “derived-from” rules. The
notion of risk-based levels was included in most of the proposed options. This 1992 proposal
was, perhaps, the first time EPA proposed the concept of a concentration-based exemption.

In October of 1992, EPA removed the sunset provision and withdrew its May 1992
proposed rule. Congress established an enforceable deadline to cover the “mixture” and “derived-
from” rules until October 1994. Again, under this enforceable deadline, industry remained
obligated to manage wastes classified under the “mixture” and “derived-from” rules as hazardous.



EPA missed its October 1994 deadline and, in response, three lawsuits were filed. Asa
result, the Court entered a consent decree requiring EPA to sign a proposal and amend the
“mixture” and “derived-from” rules by November 13, 1995, and publish a notice of final
rulemaking by December 15, 1996.

In December 1995, EPA published a proposed rule that established risk-based exemption
levels for hazardous wastes and described a number of options for implementing the HWIR
exemption mechanism. Included in this proposed rule was an option to provide relief to industry
from the Land Disposal Restrictions (LDR) requirements. EPA received substantial comments on
its December 1995 proposal, particularly on the technical merits of the risk assessment models
used in developing the HWIR exemption levels. In part due to stakeholder concerns regarding
the Agency’s risk assessment, EPA approached the litigants for an extension of its 1996 deadline.
Through early 1997, EPA participated in negotiations with the litigants for over six months and
signed a consent decree in April 1997. EPA currently has an October 31, 1999 deadline to re-
propose HWIR. EPA is tasked to publish a final rule by April 30, 2001. This final rule must take
action with respect to revisions to the “mixture” and “derived-from” rule currently codified in 40
CFR §261.3.

2.4 What Are the Current Exemption Options Available to Industry for These Wastes?

EPA exploring whether its hazardous waste identification process has inadvertently
classified some low-risk wastes as hazardous. Cases are presumed to exist where wastes, under
current regulations, are classified as hazardous; yet, due to low concentrations of hazardous
constituents, these wastes pose no or minimal threat to human health and the environment. For
example, any treatment regime that is used to immobilize, recover, or destroy hazardous
contaminants may generate a residue that contains very low concentrations of hazardous
constituents. Thermal processes such as incineration have been demonstrated to be successful in
destroying organic constituents in wastes, resulting in an ash residue that is made up of inorganic
material. However, because of the “derived-from” rule, this ash residue will carry the same
hazardous waste designation as the hazardous waste that was originally burned.

Other factors may also contribute to low concentrations of hazardous constituents. A
manufacturing process, which was reviewed in conjunction with EPA’s listing determination
process, may be modified by one facility such that the concentrations of hazardous constituents in
the waste are drastically reduced or eliminated. For example, FO06 wastes are sludges generated
from the treatment of electroplating wastewaters. Electroplating encompasses a wide variety of
different processes, using many different types of coatings. In the original listing determination,
the Agency collected information on these wastes and determined that, as generated and in the
manner that the wastes were being managed, electroplating sludges posed a risk to human health
and the environment. Technologies now exist where electroplating can be done without using
these same hazardous constituents (e.g., cyanide). As a result, wastewater treatment sludges from
these processes now may contain insignificant or very low concentrations of hazardous
constituents, and, therefore, these wastes may pose relatively low risk. However, because these
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sludges meet the hazardous waste description for FO06 wastes, they must be managed as
hazardous waste.

Currently, industry has few options available for removing the “hazardous waste” label
from wastes listed as hazardous. In the case of the FO06 waste described above, the Agency has
since recognized that there are electroplating operations that do not generate wastes with high
concentrations of hazardous constituents. Consequently, EPA promulgated an interpretive rule to
the original FOO6 listing to include specific descriptions of those electroplating processes that are
now excluded from the FOOG6 listing (see December 2, 1986; 51 FR 43350).

Facilities may also find regulatory relief if they seek a formal, waste-specific exclusion
from the list of hazardous wastes. This approach is referred to as the “delisting” process. This
process involves submitting a petition to the Agency demonstrating that the waste does not meet
any of the criteria under which the waste was listed as a hazardous waste and does not otherwise
exhibit any properties of a hazardous waste. The procedures and requirements for such a petition
are presented in 40 CFR Sections 260.20 and 260.22. These exclusions apply only to specific
wastes at a specific facility. Historically, the delisting of a hazardous waste has been a time- and
resource-intensive process typically requiring sampling and analysis, submission and evaluation of
groundwater monitoring data, publication of notices in the Federal Register, and revisions to 40
CFR 261. Because EPA is required to take public comment on its delisting decisions, a facility
often did not a receive an exclusion from the hazardous waste regulations for up to two and a half
years after submittal of a complete petition. The majority of wastes excluded under EPA
Headquarter’s delisting process have been metal-bearing wastes such as electroplating sludges
(FO06) and treated electric arc furnace dusts (K061). In general, residuals generated from the
treatment of hazardous wastes that meet current LDR treatment levels are good candidates for
delisting.!

Facilities also have the option to minimize the impact of EPA’s hazardous waste
regulations by taking advantage of the solid waste variances. If a waste is not a solid waste, it
cannot be a hazardous waste. Thus, if a facility can demonstrate that it does not generate a solid
waste, it no longer is required to meet RCRA Subtitle C requirements. The standards and criteria
for these classification variances are found in 40 CFR Section 260.31. In most cases, the
candidate wastes must be destined for some type of recycling or reuse.

Although facilities may, and do, pursue these existing exemption options, industry has
requested an exemption mechanism that minimizes the burdens and costs associated with re-
classifying a hazardous waste as non-hazardous, particularly for wastes that present little threat to
human health and the environment. EPA’s development of a self-implementing exemption such as
HWIR is, in part, an effort to provide regulatory relief to industry for low-risk hazardous wastes.
Under the “generic” HWIR approach, EPA is structuring a relief mechanism that will be all
encompassing of the hazardous waste universe. As such, EPA acknowledges that implementation
burdens and costs may be unacceptable to some generators as EPA sets in place sampling,

U.S. EPA. Environmental Fact Sheet. Delisting Petitions and the Petition Review Process
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analysis, and reporting conditions that will provide assurance that wastes becoming exempt under
HWIR will not cause harm to human health and the environment in the future. However, EPA is
also exploring ways in which to reduce these implementation burdens and costs. The Waste
Forms Approach developed in this technical background document uses an alternative
methodology than the “generic” HWIR approach. Section 3, which follows, describes efforts to
structure an HWIR exemption option that is linked to the physical form of a waste and the waste
management options associated with that physical form.



3.0 WASTE FORMS -- AN ALTERNATE HWIR APPROACH

3.1  What Does EPA Mean by “Waste Form”, and What is the Waste Forms Approach?

The term “waste form” refers simply to the physical nature of the waste. The physical
properties of a waste impart certain characteristics to that waste, just as the chemical properties of
a waste impart certain characteristics. Some waste forms are familiar and used by most
individuals. For example, water is a waste form in the truest sense, while “liquid” is a waste form
that most individuals could identify yet not completely define. EPA commonly uses the terms
“solid”, “sludge”, “organic liquid”, and “wastewater”. These are waste forms, yet EPA’s use of
these terms is often challenged because different EPA program offices assign different meanings
and definitions to these terms -- definitions that are essential to the implementation of regulations
published by those offices.? For example, under 40 CFR Section 268.2 of the Land Disposal
Restrictions (LDR), “wastewaters” are those wastes that contain less than 1 percent by weight
total organic carbon and less than 1 percent by weight total suspended solids. Yet, under 40 CFR
Section 258.28, the solid waste disposal facility criteria (for determining compliance with the
prohibition of liquids in municipal solid waste landfills) define a liquid waste as any waste
containing free liquids as determined using SW-846 Method 9095. Thus, additional complexity is
encountered when exact definitions are required. Regardless of the difficulties or ambiguities
associated with various terms, EPA considers any term that refers to the matrix of a waste to be a
“waste form”.

From a waste perspective, “waste forms” can be defined in a number of ways. Three
classification systems commonly used include:

. Classification according to waste origin -- Wastes may be classified based on the process
that generates the waste. In this system, a waste is linked to the process unit that
generates the waste. Examples include: ash generated from an incinerator, still bottoms
retrieved from a distillation column, slag generated from a high temperature metals
recovery unit, sediment generated from a chemical precipitation process, waters
discharged from a non-contact cooling system. EPA has used this classification system in
its listing determination process for wastes identified under 40 CFR Section 261.31
(wastes from non-specific sources) and 40 CFR Section 261.32 (wastes from specific

In addition, different Federal agencies assign different definitions to some waste forms. For
example, Department of Transportation (DOT) regulations, under 40 CFR Section 171.8, define
a solid waste as “a material which has a vertical flow of two inches (50 mm) or less within a
three-minute period, or a separation of one gram (1 g) or less of liquid when determined in
accordance with the procedures specified in ASTM D4359-84 *Standard Test Method for
Determining Whether a Material is a Liquid or a Solid’”. EPA’s definition of a solid waste is
much more complex, and begins with “ a solid waste is any discarded material that is not
excluded by Section 261.4(a) or that is not excluded by variance granted under Sections 260.30
and 260.21". EPA’s definition of a solid waste includes wastes that are in liquid form.

3-1



sources). In fact, EPA’s use of K codes and F codes is a specialized use of this
classification system.

. Classification as defined by an analytical or test method -- Wastes may be classified based
on the results of an analytical or test procedure. The results of the procedure provide, in
some cases, quantitative information about the chemical or physical properties of a waste.
In other cases, the results of the procedure may describe a waste in terms of whether it
passes or fails the performance criteria of the method. Examples include: wastes that pass
the Paint Filter Liquids Test®, wastes that can withstand repeated blows with a hammer,
and wastes that have a certain durability index as determined using ASTM D3744. EPA’s
LDR Program uses this classification system to identify “debris”. Under the LDR
Program, “debris” refers to solid material that exceeds a 60 mm particle size (in addition
to other criteria).

. Classification according to waste matrix -- Wastes may be classified based on the visual
appearance or day-to-day handling of the waste. In this system, a waste is typically
defined by the individual most responsible for the waste. Examples include: friable wastes,
solvents, lagoon sediments, contaminated media, oily sludges, and tars.

EPA sought to classify the full spectrum of “waste forms”, particularly in standardizing multiple-
choice answers to surveys and questionnaires administered to the regulated community. The
Biennial Reporting System (BRS) relies on such terms, as do surveys issued under the authority
of RCRA Section 3001 and EPA’s recently issued Hazardous Waste Constituent Survey. In
general, it appears that these survey instruments rely on the use of “waste forms” that cross over
each of the classification systems described above. For these cases, such a waste form “list”
seems to be effective in that the list helps to reduce the seemingly infinite number of waste
descriptions that survey respondents could provide, yet ensures a level of detail that goes beyond
more generalized categories such as solids, sludges, wastewaters, inorganic liquids, and organic
liquids.

EPA’s initial intention under the Waste Forms effort was to subdivide and classify the
hazardous waste universe according to specific waste forms. EPA envisioned that, once it
identified these waste forms, the Agency could proceed with identifying scenarios typically used
to manage these types of wastes and exposure pathways common to these management units.
EPA found that identification of the whole universe of waste forms was difficult, yet important to
circumscribe the universe of hazardous wastes and to bring understanding to the types of waste
that will be encompassed under the national “generic” HWIR option. EPA also recognized that
the challenges presented seemed to be based upon the variety of classification systems in use.
Although presented with this dilemma, EPA continued its efforts to identify the universe of waste
forms and eligible waste forms for which exemptions could be structured under the Waste Forms
Approach. Section 4 of this technical background document presents a profile of the universe of

The protocol for conducting the Paint Filter Liquids Test is set forth in Method 9095 of SW-846.

3-2



hazardous wastes, as developed by the Agency. Section 5 presents descriptive information on
waste forms determined to be eligible for the development of an exemption mechanism.

The Waste Forms Approach

The Waste Forms Approach is a supplemental effort to the discussion and development of
concentration-based exemption based on the generic and landfill only options. As conceived, the
Waste Forms Approach could provide specialized relief mechanisms for certain wastes based on
EPA’s belief that the physical nature of some wastes (and resultant management of these wastes)
provide additional certainty that the management of these wastes will adequately protect human
and ecological receptors from potential harm.

EPA could seek to rely on waste- and, as appropriate, management-specific information,
to develop exemption levels specific to a certain waste and use these exemption levels as criteria.
EPA may use waste- and management-specific information directly as inputs to its risk assessment
models, or EPA may simply use such information to reduce the number of exposure pathways
modeled in the risk assessment effort. In doing this, EPA envisions that it could provide facilities
with a more tailored set of exemption levels, which will likely differ from the exemption levels
established under the national “generic” HWIR program. In addition, EPA may establish other
criteria as part of a Waste Forms exemption that might be specific to the waste. Such criteria
might include specialized requirements related to waste sampling and analysis, reporting,
notification, and recordkeeping. EPA could also establish other criteria that are associated with
waste management.

3.2  Why is the Waste Forms Approach Being Developed?

For many years, EPA has pursued development of an exemption for low-risk hazardous
wastes by working to develop criteria that would define whether a waste contains contaminants at
concentrations that could potentially present threats to human health and the environment. EPA
has proceeded to develop and apply scientific models to estimate contaminant transport over
various pathways, keying on contaminant properties, mobility in the environment, and uptake by
human and ecological receptors. In its modeling efforts, EPA has considered all types of
hazardous wastes, regardless of how a waste is generated, treated, managed, or disposed. Thus,
EPA’s modeling efforts have supported the development of HWIR exemption levels that will be
protective of receptors over plausible exposure pathways. EPA’s intention has been to establish a
single set of HWIR exemption levels that are protective, and to integrate the use of these HWIR
exemption levels into a self-implementing exemption mechanism for any facility seeking relief
from the hazardous waste regulations. EPA acknowledges that this approach, referred to as the
national “generic” HWIR approach, although protective, holds each facility to the same standard
of protectiveness regardless of obvious discerning factors (e.g., waste matrix, waste
management). However, in order for EPA to promulgate a self-implementing mechanism that
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could be potentially useful to all facilities, EPA has continued its development of a national
“generic” HWIR approach.

EPA and stakeholders perceive that some wastes, by nature of their physical makeup or
industry’s selection of waste management options, could present minimal threat to human health
or the environment as currently managed and could present the same minimal threat if managed
under Subtitle D regulations. Therefore, EPA continues to explore regulatory alternatives for
structuring relief mechanisms comparable to the national “generic” HWIR approach.

3.3  Will the Waste Forms Approach Be Protective, and How Will the Approach Be
Structured?

EPA believes that the level of protectiveness for any type of waste exemption is defined by
the criteria that must be satisfied to qualify for the exemption. Thus, EPA believes that the level
of protectiveness that will be afforded by the Waste Forms Approach will be related to the
requirements the waste will have to meet. EPA expects that these criteria will be similar to the
criteria established for the national “generic” HWIR approach, including concentration thresholds
that limit the amount of contaminant present in a waste or its extract. For wastes qualifying for a
Waste Forms exemption, it will be the properties of the waste and the ability of these properties to
limit or exclude contaminant releases that will ensure protectiveness under a Waste Forms
approach. For example, if the Agency develops a Waste Forms exemption for a waste that could
not contain volatile organic constituents, then it is this property (albeit a chemical property) that
will ensure that human health and the environment will not be adversely impacted by releases of
toxic volatile organic constituents.

In general, EPA does not believe that an exemption under the Waste Forms Approach will
provide a lesser level of protectiveness than the national “generic” HWIR approach. The
exemption levels established under the Waste Forms Approach could be developed using the same
risk assessment model(s) used to establish the exemption criteria for the national “generic” HWIR
approach; albeit based on the assumption that a waste will be managed in a particular type of unit
or managed in a unit meeting certain design requirements.

3.4 Who Will Benefit from the Waste Forms Approach?

Facilities that generate wastes with specific physical properties will benefit from the Waste
Forms Approach. These physical properties may be imparted through the design of the
manufacturing process, treatment steps undertaken by the facility to reduce waste volume or
immobilize waste contaminants, or by waste segregation practices. In other cases, facilities that
generate wastes with specific physical properties and that commit to managing their wastes in a
certain manner may benefit from the Waste Forms Approach. Whether directed by the nature of
the waste or the employed management practice, EPA is exploring exemptions specific to such
wastes that will be protective of human health and the environment.
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EPA could develop exemptions under the Waste Forms Approach for wastes that do not
meet the criteria established under the national “generic” HWIR approach, yet do meet criteria
that indicate that these wastes would present minimal threat to human and ecological receptors.
Facilities that generate these wastes will benefit most from the Waste Forms Approach because,
with no likelihood of becoming exempt under the national “generic” HWIR approach (which
establishes contaminant concentrations protective of all wastes) these wastes would essentially
have only the delisting process as an exclusion mechanism. Waste Form exemptions might also
provide tangible benefits to industry if the implementation requirements of the exemption are less
burdensome than the requirements established for the national “generic” HWIR approach. For
example, the Agency may be able to establish specialized requirements related to waste sampling
and analysis, reporting, notification, and recordkeeping. If these specialized requirements
eliminate certain notification requirements or enable the facility to conduct waste analyses on a
smaller target analyte list, then the facility will save money.

Regulatory agencies will likely benefit from the Waste Forms Approach. Since the
promulgation of RCRA regulations, facilities that generate low-risk wastes have consistently
sought relief from the hazardous waste regulations through the existing variance and exemption
mechanisms. EPA’s promulgation of Waste Forms exemptions may decrease the current burden
placed on regulatory agencies, for example to process delisting petitions, thus allowing agency
staff to direct their efforts to other pressing activities. This decrease in burden may also enable
regulatory agencies to process variances and exemptions that are more complex, rather then to
expend resources and staff time on cases that easily meet HWIR exemption criteria. In addition,
regulatory agencies, particularly State and Regional offices, will benefit from the Waste Forms
Approach if such agencies choose not to adopt the national “generic” HWIR approach and do
adopt the Waste Forms exemptions. These agencies might have increased confidence that the
protective measures of the Waste Forms exemptions will be adequate to ensure that declassified
hazardous wastes will not be mismanaged. EPA also believes that, if these agencies embrace the
Waste Forms Approach through the implementation of waste-specific exemptions, eventually
these agencies might embrace the benefits that the national “generic” HWIR approach could
provide. In a similar way, if Waste Forms exemptions are implemented and used by industry,
regulatory agencies could likely monitor the success and limitations of these “test-case”
exemptions and apply such knowledge to the development of other contingent management
approaches.

The public will likely benefit from the Waste Forms Approach. A key advantage of the
Waste Forms Approach is that the exemption will be structured around a waste and the types of
facilities generating that waste. Information will be readily available to the public on the nature of
these wastes, which will benefit the public as it seeks to understand the regulation and assess the
impact of the regulation on the interested community.

The waste management industry will benefit from the Waste Forms Approach. Waste-
specific exemptions will be developed under the Waste Forms Approach. These exemptions will
provide industry with target thresholds and management conditions that must be met in order to
benefit from the exemption mechanism. Some companies may choose to expand their capabilities
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to ensure that these conditions are consistently met. In doing so, these companies could expand
their client base. In addition, similar to benefits provided to State and Regional regulatory
agencies, landfill owners/ operators might have increased confidence in accepting a declassified
hazardous waste knowing that EPA carefully studied the waste and industry covered by the Waste
Forms exemption. Such confidence might later be expanded to declassified hazardous wastes
meeting the exemption criteria developed under the national “generic” HWIR approach.

3.5  Will EPA Be Developing Waste Form Exemptions for Wastes That Are Likely to
Meet the Exemption Criteria Established Under the “Generic” Option?

At present, EPA has not completely excluded from consideration under the Waste Forms
Approach wastes that otherwise meet the criteria developed for the national “generic” HWIR
approach. EPA believes that to exclude such wastes from consideration would be premature, as
the Agency has no way to predict, at present, how the national “generic” approach HWIR
approach will look. Thus, for now, EPA is tracking all wastes, even though some of these wastes
may meet the more stringent exemption levels developed for the national “generic” HWIR
approach. In the future, EPA could choose to focus its attention for the Waste Forms Approach
on only those wastes that do not meet the criteria developed for the national “generic” HWIR
approach. In addition, our targeted efforts seeking to improve hazardous waste regulations for
specific waste forms remains under consideration.



4.0 PROFILE OF THE HAZARDOUS WASTE UNIVERSE

4.1 What is the Source of the Data?

The hazardous waste universe is profiled here using data for hazardous wastes generated
or managed in 1995. These data were collected from generators and treatment, storage, and
disposal (TSD) facilities by the U.S. EPA, in cooperation with States*, through the Biennial
Report. The Biennial Report is completed by generators and TSDs, and it includes information
on the “generation, management, and final disposition of hazardous wastes regulated” under
RCRA (U.S. EPA, 1997, ES-1).

4.2  What Caveats Exist for the Data?
4.2.1 Large Quantity Generators
The data used in this section include only hazardous waste generated by large quantity

generators (LQGS) subject to federal RCRA regulations. Facilities filing the Biennial Report
determine whether they are LQGs using the following criteria:

. Generating 1,000 kilogram or more of RCRA hazardous wastes in a single month,

. Generating or accumulating 1 kilogram of acutely hazardous waste in a single
month, or

. Generating or accumulating more that 100 kilograms of spill cleanup material

contaminated with RCRA acutely hazardous waste at any time.

Generally, the data reflect federally-regulated hazardous wastes generated or managed by large
quantity generators in units subject to federal RCRA requirements. However, some amount of
wastes generated by small quantity or conditionally exempt small quantity generators may have
been included. This could occur because some States require all generators, regardless of size, to
complete the Biennial Report forms. In these instances, all non-LQG reporters are excluded from
the data reported here. However, in some instances a reporter may have incorrectly identified
itself as an LQG due to the inclusion of wastes exempt from RCRA regulation or wastes
regulated only by a State. In such instances, the facility is included in the data reported here (U.S.
EPA, 1997, ES-2). Further, commercial hazardous waste treatment, storage, and disposal
facilities (TSDFs) receive wastes from generators of all sizes (large, small, and conditionally
exempt) and may have included in their Biennial Reports some quantities of wastes received from
non-LQG facilities.

* States include the 50 States as well as the District of Columbia, Puerto Rico, Guam, the Navajo Nation,
the Trust Territories, and the Virgin Islands.
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4.2.2 Exempt Units

Hazardous wastes managed in units exempt from RCRA permitting requirements, such as
wastewater treatment units subject to permitting under the National Pollutant Discharge
Elimination System (NPDES) are not included in the totals presented here (U.S. EPA, 1997, ES-
2). However, all shipments sent off-site are included, even if the eventual disposition of the waste
includes management in a RCRA exempt unit.

4.2.3 Definitions of Wastewaters

In the National Analysis: The National Biennial RCRA Hazardous Waste Report,
wastewaters are defined by one of two criteria. They either match a specific hazardous waste
form code or they are treated in a specific unit type. The hazardous waste form codes deemed to
be wastewaters include (U.S. EPA, 1997, 2-5):

. B101: Aqueous waste with low solvents,

. B102: Aqueous waste with low other toxic organics,

. B105: Acidic aqueous waste,

. B110: Caustic agueous waste,

. B111: Aqueous waste with reactive sulfides,

. B112: Agueous waste with other reactives (e.g., explosives),
. B113: Other aqueous waste with high dissolved solids,

. B114: Other aqueous waste with low dissolved solids,

. B115: Scrubber water, and

. B116: Leachate.

The system type codes that are deemed wastewater treatment include all aqueous inorganic
treatment (codes M071-M078), all agueous organic treatment (codes M081-M089), all aqueous
organic and inorganic treatment (M091-M099), all “other treatment” (codes M121-M129)°,
deepwell/underground injection (code M134), direct discharge to sewer/POTW with no prior
treatment (code M135), direct discharge to surface water under NPDES with no prior treatment
(code M136), and other disposal as specified in comments (code M137) (U.S. EPA, 1997, 2-5).

4.2.4 Comparing Management Quantities

The quantities reportedly generated by LQGs do not match the quantity of hazardous
waste reportedly managed by TSDs. This difference has been attributed to importation of
hazardous wastes from foreign countries and management of wastes generated at the end of a
calendar year but managed in the next year (U.S. EPA, 1997, ES-4). Within this Section of the

® This includes neutralization only (M121), evaporation only (M122), settling/clarification only (M123),
phase separation only (M124), other treatment as specified in comments (M125)